PATENT ABSTRACTS OF JAPAN 



(1 1 publication number : 2000-1 95826 

(43)Date of publication of application : 14.07.2000 



(51)Int.CI. 



H01L 21/301 



(21 Application number : 2000-025469 
(22)Date of filing: 23.07.1997 



(71) Applicant : TOSHIBA CORP 

(72) Inventor : TAKU SHINYA 

YAJIMA KOICHI 
TOKUBUCHI KEISUKE 
SASAKI SHIGEO 



(54) METHOD OF DIVIDING WAFER AND MANUFACTURE OF SEMICONDUCTOR DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for 
dividing a wafer and a method for manufacturing a 
semiconductor device in which chipping is prevented at 
dicing. 

SOLUTION: Along a dicing line arranged in lattice-like 

manner on a wafer 21 on which a semiconductor element is ^-^ 
formed, a groove deeper than the thickness of a completed 
chip is formed from a semiconductor-element-formed 
surface side, and a holding sheet 26 is stuck on the 
semiconductor-element-formed surface 21' in the wafer, 
and the rear surface of the wafer is ground to the thickness 
of the completed chip while both a grinding wheel 28 and 
the wafer are rotated, to divide the wafer into individual 
chips. Since the wafer is divided into individual chips by 
grinding the rear surface of the wafer, chipping at dicing is 
suppressed compared with conventional methods in which 
external force is applied for dividing, after dicing in a half 
cutting method, or cutting the sheet in full cutting method. 
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4 TWBWittf . ■> x -A» Of- -y Tfcfl-SttSI 

[0035] ftaSBSfcSaLfcJ: o fc, L 
[0036] 11*117 4fcfi8fclB«LfcJ: 3fc. ^ 

-74- y -7-7 ^ - Hsrfflfci ->t , 

x-n?rffl« <of - -/ 7-fc^jtt s t nmz , f - ••/ 

[0037] If*3i9 tSttLfc ± 3 fc. ^ x-^fcfc 
ft4*»«*F<o»jSiii±t3tt«ttOy- b 

7^;^Sr^S§-&Tt)ftv\ 
[0038] 11*511 OfcScfidfc. fe^7-fM 
h ^x-^fcfcftS^ftciR^cO^fflifc^ 
ft Lfc«R^fflV»i i t £ . 

[0039] 11*1 1 l&vi 2cr>x o%¥mwm.<7) 
w&ffizxttti. v ±-^±izB&ztitz¥m&m^ 
*m«m- -y TW&msmixiwm&i±'ti3M 

ot, ^x-^fi0«Ba^Sffi'ILT»WbL/v:«®TcoJI8 

£„ ^-htt-ttraftr^)-t«Sa<0ffi«f:»3§lSO 
fi"J«^m. fcxhfttlS. J'WSrSPiT^x-A 
^lltJ^^Wf -y ty^SrfiWJf* * . 4 
?t. ^x-A(7)Sffiffl|Sr. WfflfcJ:oT^*LTffl^<?D 

[0040] ii*ii 1 3 tiea tfc «t 0 fc. *t?>&s ^ 

^ftl^cJOf - -y 7"c?)Jf $ J: 0 i^«Sr < t i> 5 u m&< til 
{f. <7x-AOKffi$rWfflai/WSLtffl^Of--y7fc 

y-ii/y^XnXJ6^ix.ftwmkM 
mBim^z x -ixm&ztitiwmwt a^himiz 

[0041 ] li*Jl 1 4 fcffittLfcJ: 3 fc. X)V-7 4 

-mmttzi^v-77 4-vmwnzx-ox. -7x- 

^Jf§fcl6^T#£. 

[0042] M*J5 1 5 fclE^L^i 3 fc. «*1x<?» 
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[0043] mm 1 6 (cKttLfcJ: 3 1, WBHSeft 
jhtSRfctt. 5 y^A'.y 

LOC (Lead On Ch i p) A'/y*— >'fcSi 

[0044] MSg 1 8fcK«U: J: 3 K*. *-y7V>± 

mmtv-vt orate * *j x -Aco^fflcowfflst^w® 

[0045] 

imegmmmi vxr. zmm^msfmmuz^ 

imBat^\mwm&*miz^xwtthtz#><7> 
i><?)x\ 01 ay 'A isvyy a ycr&o t7x-aci 

ZBtfL-thJM. 12(a), (b) &Vx-/\£.&M 

e 7 ?r 'y 7t* is. h 5 tt^-f t;yf < y?'is& 

[0 04 6] 01$:V>LEl6«jVvC, 2 U±&a<0¥ 
iMWWSW^i-A, 2 1' fiA^-y^fiS 
I(7x-A21^f) < 2 2(±^>'>'^5-f y 
lz®^>XBtfLZtit:m. 231^^/1^7^ 
-7Vk 2 4tt^5^y^ffl7*U-h\ 2 5&77-yh 

•jy/, 2 6iiA-?-«IoS!§If-7 (fit 
ttOiy-M % 2 7*iSBWHWf-v>y^T-7*;l'. 2 
8(i«Wffflfflffi5, 2 9tt«Bi#K»*3?--y7\ 3 0 
litf-y^yT^-F/K 3 iaU-K7W-A<OT-f 
?yF K»F> . 32(i^*-tt^-Xh^c0^7KV 

t -f y?mmm. 3 3i»t7 ^-^t^i*? 5 

. y ^ A -. y -jr_i; (Ji-HSs) s 34{i'J-K7U-A s S. 
If 3 Stitfyr -f yy**74-VC*i>. 

[ 0 0 4 7 1 jfe-r . 01 tc*-r*D< . &m<r>¥m&m? 

t\ jyy^a<Of-v 7 ?t-7>2 3teyMf x- 

^(ommmx-mmixm^rh. zlx. y-t^y 
ymv- f 2 4 £ffis«o®is»Yiiift$-«i\ fljffl** 

J§(t^A i ^^S§it'?i2 2^W03itf„ ^Oji2 
2<7)?^$(i. v-TOMZ X 9 1 1 5 

xxm^<-rs. *<o». ^x-y\2 i<oafe*tsaw!Wi 

[0048] &{::. 02 (a) tCS^tJ: ?&75 y F 'J 
y/2 5£SMtgx-7"2 6fcW9tfttT£tf>r-7* 
2 6<05fi* J ?«*l**Lfc«S5T. 02 (b) lz^t£ 
0 Cl?IST*i»2 2 S»«Lfc>7x-A2 1 W-y 
MI2 1' Sr-7*2 6O««PJfilt«i0W{tTite 

-rs. 

[0049] *0>flL 03tc^-ri3{C. ±1575 -vh 



'J y^'2 5 fc*ffl«ar-7-2 6 fc VfilttSfUfc^x- 
A21J, Bffl'J^lOf- + v?T-7fl>2 7 IZJ n'* x - 
A«tf5*»'C«3fSS-ri . * LT . -y ?7—7)V 

&#4>>7x-a2 lOgffiSriW*. HRti^Sffitfrffi 
144 y 7 -f - FSTS'li: n#f*l6 l><?>Thhifi. flk/XfrSfc 
fc LT7./U-7 < - KBfH"l*fctt? 'J -7*7 4 - HWIM 
tmftl. 7x-A2 1 tffi52 8S-HllS$^* 5 ^'J 
4*8*fflvvCt>j|n. ±ia7x-yN2 l^Kffi^, ^ 
ta-fS^TfflSfc. 7x-y\2 l'4ffl*«9f-y7*2 9 
lz#fflZtlh. Z<D%tyXlt. 7x-a2 lsWl^of- 
•y7-2 9fc4MW$iifea«>BffflaifliffaSraJt. 4*5r< 
tt5ium , a±?lfMRW9f«t&. itLtCtoT, ^ 

isyyizi -yxBf&^titzmtwmmmmzx^xm 
f&ztitzffi fc *«S!*)&a5»fc:f - -y vyywmi ix t, . 

4T'#^>*\ i<0WIWaW9fM{i'7x-A2 1<0W$ 
^fi£B#co^- .jr 7* 2 9 OWS^Bfcie RJt-ffltf 

[0050] <JCK S 04 teniae. ^x-yN21c7) 
flWr^*S:*iT4Mns<i^ia*<of-yr2 9*«««@ 
S§ix-CV^77-yh-U>'^25^^M*>T-fy^ 
atlSSL, dC7)^^>-f^y^Sfi0tr>y?T-y7- 

--V}V3otm^xmm&mT-T2 6$uz;w- 

y^fiicffi2 2(CT*(Cffi7]?rJDtl». ^iltCioT. f 
-y7T y7--F;l'3 0(i. f- T2 6 SrSa-fSi i: 
=5r<f-«y72 9<0A^-y^ffi2rffflEL., f-vT2 9 
A«T-72 6*»<9iWJItSfi-6. ±ISf-y^T-yr--F 
/V 3 0 UU jtaftJ^S* 1 0.35m m£LhT'*>Wf 1 
8NC07J*W^Tt ( 1 5mmX 1 5mmf770l 
^) . *-y72 9+fc»«Silfcr7P5i5»«fc*'.X- 

V^S. i->T. f-y7'290^ffl»^ffl(SSr- 
r2 6Sr^LTt-yi7T-y7--K^3 0 (^S^f 

l>z X 0 e -/ ^ 7 -y 7-- 3 0 ^'r-r 2 6 Sr«4 C 

[0051 ] ^TiJ, *HM^ST'ti, f-y 7*2 9£r 
-7*2 6*^|IJgrr^^C 9S#LT»f *« 

[0052] f— 7*2 6*^1081$^^ 7 7*2 9«. 

A y/SIWn U -y h t Will. 7-;^'© 

F3 1 tV^yh-fS. i<7)IS. 'J-h'7U-A<y)7^ 
v y F 3 1 K WgJtH^OSTO^-T. F 3 2 5rM 

*fiiTfc£, -e<?>±(c^-yr2 9 5r^^yT-fy/t 

l>. ^-iy'J^y^^^iJfflLTv^yh t^O. -7 

x-wmwiz&mnmmmmL, *mzmw?* 
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yhthzktx^i. 

[0 0 5 3] *053L V'fWyf^^fii'tf'y 
7° 2 9 <9#A-y Ft 'J — F7 V-A 3 4 tfM y-f- U - 

FIB b £ ^yf 4 y ^7 4 * 3 5 "tttfcWfcJSa-* - * . 

*l/C, ^-y7°2 9, 7M7yF3 1&IPJ-F7U- 
A 3 4 co^f y*— 'J - F$£®Bl^y ^->-*3 3 . £tz 
ii-te 5S»^,{r- j/fc§M: u y - F 7 * - 5 y 7" 

[0054107(a), (b) iitilftl. 



*<yV>?im&.LX\'>h. (b) H(iC*>W9K>4HM 

[0055] 08{±. i <rm%ft% 2 <7)m&o&mz& 
h *m&mcomm.*mz"o v vt taint & fc #xn *> o 

t. LOC (Lead On Chip)^7^-vt 

*Ty-F3 7<o-«*««-r6. w-Ttfy 



"rjy7£'€~>X1-'vT29 <T>^ y F b >J - F 3 7 fc 
7^-y3 33£(i-fe7$ •y^A s -y^-vtKih-tl)i 
[0056] £05B&, ^-•y7'2 9±tvy3yl*^ft 

-t 4 t . y — f 3 7 «o««^v t*yf < v/<%<m 
±is«*T-r3 6o«$^±iBv'y 

[0057] JJE^J: 5£?x wvoiMRltfSaM^ 
*§SH*)lBS#8;fc ifrtf , TIE ( 1 ) - ( 6 ) fc^-f 

[00 58] ( 1 ) ^x-^SJf-fcB&O^x-'MRjg 

[ 0 0 5 9 ] TH 1 ii. ffil^'6 A y+W x-A^I 
^cO^-yrfc^fJL/c^-grO^-yrif (?t<7)i££fci!K 
W£«SUv&\ **Wi^Ufl^) (ppm: 
parts par mi 1 1 i on) fc^iiteiL 
T^4. 

[0060] 





450 


350 


290 


200 


100 


t£ * (ppm) 


180 


250 


600 


1000 


5000 


(ppm) 


20 


20 


0 


0 


0 



h t &.m&tffi <%itztf, z (vwnx'i&gmmzi- 
if s-s < -ti umm < -th z t a*tr# & 

iWTCSSt S ^ x-Af 4«f < Z b izttih h<7) 
Xfoh. W.Wfi<>4 >W> x-'Wft-kMi* 7x- 
M<OJf$tiji*6 0 0~6 5 0jumtft4. fi^*^l"J 
*ffiai^D§*ft-Cli. Witf 1 OOjumOJS Scof-y 
7£MtfLl£ob-flb, vx-A^ftlOOjumcO 
JSSfcflffiQRtfSMU 01 73r^L01 9fc*LfcJft 
SSrffo. £iifctfU i<OlMH<?D*ffiTli, 10 0m 
mf>ai*»«Lfctt («<OTO45 0 0~5 5 OumCO 

vx-^tmtfztix^h) . mmxm*Lxm«n 

[0062] ( 2 ) j$j*l%7> F77";W* J '7x->'NOPg 
2 6SrlS9#W\ iii*«»ffli:^4**Ofc«>» f-» 



# $ ft h 7 x -/ s*W < tn h <T>X , i <7),i[A l f> i ffi^ 
^x-Aiif^IiT'14. itiK«k»)T*20«t 

X\ 1-»/7<DWZt:l 0 0 fx mtzik±}?Z>%>-&?)t><7)X' 
foh. 



[0063] 



aSh-7 7*AO«^ (ppm) 


a 

50000 


*J6!S 
50 


^^yr-NWiKIA^ (^ fi) 


1 


2 



[0 064] iOS2^r-^A 1 ^^* i: 5rJ:'3t. c: 

ftS^x-Am 2^f y^k, ifctti 6-f y*ftw 
#mmmz%h. 

[0065] ( 3 ) *ffifiS»r-7 , S:-«t L*»flSffl 
V^fcA, ffSW)*«tlfcLTtm»l:fta:»*6 0%S 

[0066] (4) 7;^-y F^O%&. i/-F*T 



:(9) 000-1 95826 (P2000-OK26 



7 rommifi^fh k?>. -mmz s o ~ 1 2 0 

mm/sectl) CL^HJ^atli 2 0 0mm 
/secrc-TflgT**. ^itti-DT, y*'sV7x 

e- H«oi6]±*m . i o «ss^aoi»«ffijfc6(«@n 
I). 

[0067] ( 5 ) ?x-Afc#»W-4fctf>fc:. ^ 5/ 
y^-hiTMSy&t^gtf&C fioSWffBiJfflw 

15a mgjg*>£> 4 A mg&^fc >\s% < & 0 . 
«t*f SISAHieSKO^rffi'Ctt 520MPaT*ofcfc«D 

6 0 0MPa*Tl*Lt*-&. 
[0 0 68] H 9 tt, faw>*ttfci«WJi««5t6K:J: 

OOMPa-l 0 OOMPa ) fctJttSf-y try^OSg 
(%) £^LT^I>. ::<0H94»*>bh«I>*»*J:3 

k . z ffmm^wmx'immmwmizit txm 
j: h ffimaz wwnmm 5 2 o m p a t-s> zco% 

W<Vfim,zZ. hfflftm.<rw.¥ms® 6 0 0 M P a X'fo 
[0069] ( 6 ) *>x.-/\Zjfflti>fi:lMz* ?A v- 

tffc«JBLfc**fctt. ffl*l 00 00-2000 0 7 

-fy ( 6-f yf?x-AK)f^) <7)*frT'£>&*\ <r<o 

«^)*t6ftt8 ooo o v4 y^mztxm^imf 

[ 0 0 7 0 ] 0 1 0 ( a ) ~ ( e ) \tifl^tl, Z^M 

3 <7mt<wm£.tei ¥m»mwcr>m&%mizi 
v vera? h tzih?) i> (ox\ ftmztit: f - -y r & y - h 

miOHJ£c0^i;|5l«i^ 01&V^03fc:SL7iI 
il:ffi^t')i-A2 1 tMI*<9f-772 9WMW* 

t^i. 7 ? v u y y 2 5 * wm^s^^ 7 ? r—y 

/U2 7fr£>ffi9*l-U 01 0 (a)iOTtJ:3t:f 77 
2 9«t:^7'y7?rff9. f-772 9£T?7 

Ht7?77 r-- Bfxmmwr-r 

2 6a»fcW«U 3l/-yh3 8TKlB*!ftrf4. CO 
3l/-y h38<i^'y7'RiE«^Sr*LTJ3 l }. 010 

( b ) iz5f:-na< , TfiSoK^tfJtifljSfcfcS J: 5 
1=18 0" UllStS. d^ttSY. 1-v7£>t>&mi 
ffiflSS-ffl^Ts 010 (c) fcjjrf idfcE'XDni^yh 

3 9(cm»*t&. IWCtoT. f-77-2 9 OSBtf 
RSSLT±Slffi (y^-yjg^ffl) tf±[in£i:&S. -e 
Of£, 010 ( d ) tc^-t J: 3 Kt -f *^y*J-4 0 Srffl 
UT'J-h*7U-A34?>-/M 7Vb'3 1 (C&mtt^- 



Xh4 lfcfitffiU 010(e) ttttXltlKPls 
7 h 3 9 T«» I X * 7 7* 2 9 fcJJB U - K 7 U- 
A34WM7yh'3 li^iS^^T^M^y^-fy 

[0 07 1 ] 011 ( a ) - ( c ) fU 

V vCEWW <OT\ 4HW$iifc* 7 7£ 'J - H 
7U-Afc:v«>yh-r-SieSrliS»SpL.TV^. 

%ie&m<vBi&bmmz^ 01=5^1,0 3 t^uci 

SKSE-)T'>i-a2 1 £ffl*Of-772 9fc^lW 
I). ##J£ftfcffl«Of-772 9#i£iHII£$:h. 
■O v& 7 7 y Ml y^ 2 5 £gffl"JgM<7)?-* 7 7 t-7 

*f-v7*2 95:01 1 (a) 
t «t -5 {c«ffl«^r-7'4 2 17 7 7 h 'J y 7 A 3 $-51 
OWtfex-T^iBtSgOetS. CWcioT. ^-7 
7*2 90^S*^3£LT±aM^±|6]#t^-l.„ «fc. 
011 (b) ^-TJ:3(3T^x^y9-4 0 2:fflv^T 1 J 
-K7U-A3 4<?5T-f 7yK3 lt»1gtt^-^h4 

1 *^«rt*. *«tt. 011 ( c ) t^i-J; d(ch-7 
?77 r-- K^Srffl V ^fia? fc 7 7\ 

■fflri?^. ^ffi<SSx-7-4 2@L(=TM^A^-y 
JgfiSWcffiTj SrJPt « i t (C J: o T , f - 7 T 2 9 

->mmm&L. -5-77-2 9 sanpftaT-7-4 2 

3j»fe«Utf4. fLT. 3l/7h4 4Th*7^T77't 
fcf- 7 72 9 S-iE^^tt^-X h 4 1 fcMffi Ufe 'J - 
H 7 1/— A 3 4 7 y H 3 1 ±fc»l6S *T 

[OO72J012 (a) — (c) {i^tl-fil, ZVft 

warn 5 commmmzm %> ^mfamwomm-mkizi 
7^-Atc7'7y^-r•i»IS^•)IlI»:^LTv^|,. 

*lWSWS^»B!Bk|B|*K. 01^V^L03(CtkL^X 

h. mz. *WS*lfcffl^<^v72 9*«*H£5h. 
TV^777hUy/25 &gf"ffl^S<7)f-^ 7 7 t-7* 
;U2 7*^5X0J1-L. #f'v729^-5Xf-V7? 
r-7*;U4 5fc^L*iS. CliltioT. f-y72 9 
<OSa* J ReUT±«ffi* , ±l<5#i:'Sr6. 012 
(b) ^■rj;3tT-fX'<.y-9-4 0 5:fflVT l J-K7 
U-A 3 4 <07-f 7 y H 3 1 tc^Stt^-T. h 4 1 £M 
*t*. 01 2 (c) jC«tJ:dfcf-»r2 9 

Sr^-7Xf-A- 77f-7/l'4 5Kt7?777t 
ft. ±IBt7^777L^772 9?:±ie , J 

-F7^-A34£0T^7yF3 l±t»|ftS-frT^ 

-KyT^y^tft. 

[0073] ioT, ±fe^5tf0^i|^BT<±, 
±tftry5rfflV>ft^fc^<^y72 90ty?7y7# 

[OO74]013(a)-(e) ^10% 
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7U-A(cv^yb^IS£JRJC*LTV*4. *"f. 

as i <r>%wmm t mm t . 0 i & v * 1 0 3 Lfcx 

lCiot'>i-A2 1 £1*^77' 2 9fc4MWt 
4. afc, ^3tafcffl*Of-yT2 9!Wg*fB5£§*l 

/V2 7*»&tt»)ttU B13 (a) iz^-f £ d fca U -y 

v 9 T 7 7*J± , * 7 7" 2 9 £ T77* 1 tf 7 9 7 7 7"-- 
b'/UT'£# _b»f T *ffi«ar-7- 2 6 frt>Mm L , 31/ 
•y b3 8T*tLTfH,, 1031/7 b 3 8{if--yTR 

mm^Lxa*). mi 3 (t>) t^t*n<, ti*i# 

«©*gfl#±|4]£fc&SJ:-3fcl8 0 ,> 0^4. .TO 
*BBT\ f--yTS+g(tiSLati^ffl^TS'|c7)r71/-y h 

3 9 LI. acfc. 3l^yb3 9£??i!j$-ti\ 0 
13(c) fc^TJ: -5 (ofrf- 77*2 9 5r*ffi«ax-7" 

4 6C77 7 b U 7£3S9 flWcT-rflBCSS 
9#*.4. ZtlizX^X. &j-v7'2 9<7)&MtfR1&l 

x±mm (w-yj&tiLm) tf±.ft%t%i. mz. 0 
13 ( d) iz^txoiz. T^^v^ofcjBwcy 

- H 7 U-A 3 4 <7)T 4 5 V b 3 HC*Htt"*-.X b 4 
l*8S«t6. *<OflL 01 3 (e) t^-fiO^tr-y 
? 7 -y 7 b;U £ffl I tfift* t \£v97 7 7\ 

l&ZtfcXiX. +v73mt:WEL. t vT29Z 

mm&mf—Tfr^mMtz. zlx. jjeai/y b3 

9 LX V l 4 * -y T 2 9 £ ±IB 'J - b' 7 A 3 4 

<o?M 7 y b 3 1 -frx ^ it^yf -f y^-f 
4. 

[0 0 7 5] mrr^VY-Hmt, #^77-2 9 2:77 
■y b y y/4 7^*ffiffiar-r4 6C5R0ftW*13B 

« « cr^mmm.^wtum^mzn 

JETS 4. 

[00761014 ( a ) ~ ( e ) \ZZtL?tl. Z<m 

rn^rn 7 <r)W¥mw<z\% i ^mw^scomm^m^ 

v >TS«WJftft«tW. 4HW$*ifc?- 7 T£ I) - b* 
7P-Afc^yh^&Ig£Jfft^L-0->£. £1\ 
mifiOHJfi^ffifcPIttt. 01&v>L03C^LitI 
S^-o-C7x-A2 1 £ffl*0f-yT2 9fc#W* 
4. ^JS*l£ffl«0*7r2 9#S*BSg3*l 

TV>i>77 7 b y y^2 5£J3ffflSSa<Df-v y?r-7* 
yb2 7*»4>K0^U, 014 (a) fc^rtJ: dfc^yy 
2 9c7)f-y ?777*£?t3. £<9ltL f-77°29£Tyj 
£ y ?77 7*-- 1WC5S# ±tfX ^H«"St-7- 
2 6*>feMfcU 3W7h3 8T5R«f4. ^<03Uy 
b3 8Ji^7rK$£«flf£WLT33>3. 014 (b)t 
^-riatrK^i^T^^i^X^^fclSO* @(6t 
4. ic04t®T\ f-77'2+SltMLS«S:fflv^SiJ^ 
nu-y h39fcft%Si6. 014 (c) (C^t 



f-77-M^-f4 8t{if-7r2 9<0±^ffi (A'^-y^ 
EKffi) 4*±|6l*fclRlESil&. 014 ( d ) fcS 
0 fcr -f X^y-t4 0 JrfflV^T U - K 7 U-A 3 4 
<7)T-Y y y F 3 1 (C^mtt^-^. b 4 1 SrM^-f h . 
com. 014 ( e ) [z^-fi. o iza V -y h 3 9Xt v7 
hM4 8*»4>#f-y7 , 2 9S:«*L. ±!B3V-yh3 
9T«ftLTV^6f-yr2 9&y-H7l'-A34«)r 

[0077] ±fEV<7 y b *ST tt . JJESB 6 ^^JfeW 
©ffif: BKfc. #f77'29if7rhW48 fcJRS 

xmzmmzimx'Z, n«<n>m3m*?wmmz 

[OO78]015 (a)-(d) {i-eil^il. 

7U-Afc:-v»7yh-tl>lSS:)l»^tTO|.„ 
S$ 1 coHllfe^Si: R«(c . 0 1 L0 3 fcS t^I 
itffot'>x-A2 l2rffl««0^-7r2 9t*»H- 
<5Ct. ^«iJ§fL^ffl^(7)f-77 s 2 9#tg»EIg$ix 

x 7 7 7 b y y / 2 5 zmmw.<r>i-^ -y^T-f 

A-2 7frf>ffiWU 015 (a) {Z7Ft£ofcj-v7 
29ff)\:<y77v7£tfl. VvfTvTtt. f-77'2 
9 fc"F#a» ^>b°-y^T'y7°— — b' ;bT§l^ XtfT^ffiffi 
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